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Dynamics of zeatin riboside content іп leaves апа roots of two rice varieties 
at two developmental stages under the infestation stress by the brown 


planthopper[] Nilaparvata lugens|] $ Homoptera| ] Delphacidael | 

LIU Jing-Lan[] QIU Zheng-Hua[] WU Jin-Cai 0 WANG Peng[] YU Jian-Fei[] WANG Fang[] Department of 
Plant Protection[] Agricultural College[] Yangzhou University[] Yangzhou[] Jiangsu 2250090 China[] 

Abstract[] The response of zeatin ribosided] ZRs[] in roots and leaves at different developmental stages of two 
representative rice varieties to N. lugens nymph infestation was studied using enzyme-linked immunosorbent 
аззаў | ELISA[]. The results indicated that ZR content at the heading stage of Zhendao 2 was more sensitive to 
N. lugens infestation compared with that at the grain filling stage[] with significant reduction of ZR contents in 
roots and leaves at 3[] 6 and 9 days after 15[] 300 60 and 120 nymphs/plant infestations compared with the 
control. For the grain-filling stage of Zhendao 2[] N. lugens infestation did not result in significant reduction 
of ZR content in roots and leaves except ZR contents in leaves at 9 days after 15[] 30[] 60[] 120 nymphs/plant 
infestation and ZR content in roots at 9 days after 120 nymph/plant infestations. However[] the response of ZR 
in Xieyou 63 to N. lugens stress was different from Zhendao 2[] ZR contents in leaves at 3 days after 15[] 30 
and 60 nymph infestation increased significantly at the heading stage[] and there were no significant alterations 
of ZR content at the grain filling except with significant increase of ZR contents in leaves at 6 days after 30[] 
60[] 120 nymphs/plant infestation and at 9 days after 120 nymphs/plant infestation. The results demonstrated 
that the effect of N. lugens infestation on ZR content varied with rice variety and developmental stage. 


Key words|] Nilaparvata lugens|] rice[] variety[] roots[] leaves[] zeatin riboside[] conteni[] ELISA 


üunnaupnppBagusuiunumulmumiD О [Р003ШПШППППППППППППППП 
LU D E EDI D. Nilaparvata lugent] SA00 0000 ШШПШППШШПППППШПППППШПШППП 
lUUDIIUDUDUDUDUUUUDUDDUUUUIDUDUDU 00000 27-46[60-70[00-98ПП 30000 





0000000 D D”U ПП Ш 2004845164200 П0 00000000 [T] 300701220 
00000000 m meuuumupadgaauauguaduugeaedücsbdacdctuüt 
* JU 0 0 Author for correspondence Tel .[] 0514-7979246] E-mail[] јс. wu @ public. yz. js. сп 

U D D 0 Received[] 2005-06-20(1 [] O О O Aecepted[] 2005-12-07 





10 ШППШПППШПППППППППППППППППППППППП 87 





ПШ Cook and Perfect 19801 000000000 
ШПШПШПППШППШПШППППШППППШППППП 
1986ШПШПППППППППШИПШППШПППШПП 
ШПППППППППШПШПППППГПГ ПП” 
ШПППППЇРО0ОЗШППШППШПШППППППШПШПП 
ОООоОоОоОООоооооошоош ооо 
lU DD DD П ПИ Ѕоѕама 19710 19820 Sogawa et 
al .[] 1994[] Rubia-Sanchez et al .[] 1999[[[] L1 LU 0 Ú 
OMOODUN 
000000000000 wall 200300 000 
ШПШПШШПШППППППППШППШППППППШ 
uu РКППШППШППППППШ PD KU (LU 
ümnminsusiubuBmiutubliuutubutl 
uBgpDuuuttututubtul 0 zeatn robiside[] 
ZRITI L1 E] B. D] HL D. U] DE] D. HE DE U. DC] D. HU. 7I 7 HU. DO 
ШПШШШПШППППППШШПШПППППЦПШПП 
02000000 7АППППППШШПППП 
0 А00 0000О0000000000000 
00000000000 00 0 Wa e а. 
2004010 000000 150000 000000 
000 МРЖОООООООШОО жк000 
00000 Wu e al.) 20030 2040 000000 
ELELETEPTEPAELER ЕО О ЕРЕ 0 
О0О0000000000 280000000 
ШШПШПШППППШППШППППППППППШПППП 
ШППШПП 2800000600 
ШППШШПШПППППШПППШППШППШППШППППППП 
ШПШПШППППШПППППППШППШППППППППП 
П Siverman et al .[] 199800 O0 000000000 
EL EET ETT ВЕДЕ EET EE EET EFIE] LH] 
[I] рое те 1977/00 000000000000 
00000000L O ШП Wess апа Vaadial] 
1965[ET] 0000000 Ш Yoshida et al. П 197000 
ПШПШШПШПШПППППШППШППШППШПППППППШПП 
00 7®ЕППШПШППППШППШППШПШППППШЦП 
ШШПШПШПППППППШПППШПШПШПППП ZR 
ШШППШППППППШППППППШППППППП 


1 М2 ж 


1.1 ж 
ППППППППППППШППППППППП 
ППППППППППП 2ШПШППШ ПП 680 
ПШППППППППШПП ПШПШ 60 em x 100 cmx 
200 АШ O 0O00 500000000000 


ООШ uuumiuiugtu ueuttutubtl 
ШПШШПШШПШПШППШППШППППШШППППППП 
Espino O O 00 Mae and Ohira[] 1981 O 00 1.4 
mmol/L NH,NO;[] 0.4 mmol/L NaH, PO,[] 0.5 mmol/L 
K,SO,[] 1.5 mmol/L MeSO,[] 1 mmol/L CaCL[] 1.6 
mmol/L MnCL[] 0.2 mmol/I[] NH, [k Mo; 0,0 3 mmol/L 
H,BO,[] 6 mmol/L FeCLl[] 0.03 mmol/L ZnSO;[] 0.03 
mmol/L CuSO,[TI] O O LT] 36 em x 150 em x 400 съ] 
ugggagiguagamimps7uUiuiuiubbitutlu dt 
ПШППШПППШППППППШППППППППШ 
ШШППШШПШПШШПШПШППШПШШПП Espino [| 
(1 D UD D ID] 9 13 emx 13 ell I D. HU. U U 
üualutamuibbtumbtluutltutubt 
700000000 
1.2 Bx x 

ugumamnimuiiuubpHiHulu Lt 
ШПШППШППШППШПППППШППППППППП 
1.3 Xii 
1.3.1 О00000000000000000 
ШПШППШПШППП 2800000 2000000 
ППП 400 Ш5О00Ш ul 1503006001200 / 
00000 24 1ШОООООООООООООО 
ШПШПШШПШПППППШППППППШПППППП 
1.3.2 П00000000000000600 
1.3.3 ПППШПП allp III U D 
00000000000 100 30000000 
lU 0.4500 ~ 0.4505 s00 0 0 
0.0001 AON 00000 N H1 D] UTI UI. U. U. 7. 7E UI 
ütpuiuiuiuiD 
1.3.4 280 00000 00000000000 
ОО0000000000ШоОШоОО 0 LC, l 
О0000Ш0 ЕШЅАПОООШООО Qul 
l 2004ШППШПШПППШПППППППППППП 
ШПШППШППШППШППШПППШПППЮППППППП 
0000 100 
1.4 ЖЕЎ 

UU ЗООО0О0ОШФООО Msi D D D 
ШППШП UUUDUDUUUDUUUDUUDUUDUDUUU ZR 
lUUUUU l 


2 ARKAA 


21 KA E Xp 7k 48 454% 4k Р) ZR = 05 2 8 
2.1.1 000800 300000 280000600 


88 U UD 0 Acta Entomologica Sinica 49 П 





uu maet t guttur 
ППШППППШШПШПШПЇПППППППП ZR 
000000 0 00 F= 579.890a4f = 101000Р = 
0.000110 = 798.65(]df = 101000Р = 0.0000860Е = 
31.1604 = 4010002 = 0.00100 0000000 
ШППШПППППППППППППППППШ 


ПППППППППШППШПППППШПППШПШШЕ-= 
47.490df = 401000P = 0.00073[] = 14.1904 = 40 
1000P = 0.0024[]F = 27.1804 = 401000Р = 0.001200 
ППППППППППППППП ПШ ғ =0.290 
df = 11000Р = 1.190 0 1020 


ЖІ 4482 JEF Ж ñ BS 48 EAA ZR 066 E X X16 
Table1 ZR content (pmol/g) in leaves and roots at two developmental stages of Zhendao 2 under N. lugens infestation 








000 00 ПППШПЛП ПП 0 ШО О Infestation duratiorl] dO 
Developmental stage Rice organ N. lugens density] nymphs/plant[] 3 6 9 

П O O Heading stage [] Root 15 36.79 x 3.14 b 45.19 x 2.02 b 41.36 + 1.34 b 
30 34.22 x 2.28 bc 43.04 x 4.68 b 37.60 x 8.00 bc 

60 32.23 + 1.33 c 26.75 + 8.32 с 34.33 + 2.51 с 

120 34.16 + 2.53 Ьс 26.95 + 13.29 с 32.29 + 3.21 c 

[] [] Control 43.02 + 3.74 a 55.38 + 7.33 а 51.97 + 6.35 а 

[] Leaf 15 38.77 x3.17d 48.69 x 2.21 b 55.67 + 3.05 c 

30 45.24 + 2.92 c 48.07 +7.50 b 59.52x8.45 c 

60 46.61 £2.37 c 52.48 + 3.05 а 59.12 + 2.95 с 

120 59.38 + 6.20 b 52.91 + 4.33 а 63.97 + 2.74 b 

[] 0 Control 64.17 + 2.30 а 65.90 + 4.44 a 76.45 + 2.56 a 

П Ú О Filling stage [] Root 15 29.28 € 7.35 ab 30.76 € 5.64 a 29.23 €2.71a 
30 26.22 x 9.55 ab 29.14 x 8.30 ab 28.18 +4.35 a 

60 29.34 x 2.05 ab 27.63 x 1.44 ab 26.58 + 6.14 a 

120 23.03 + 5.98 b 24.36 + 6.81 b 27.96 + 6.95 а 

[] 0 Control 33.12+ 5.01 a 26.06 + 1.06 ab 29.23 + 2.65 а 

[] Leaf 15 37.02 x 1.75 bc 34.18 +4.73 c 44.21 +3.79 b 

30 44.52 + 3.99 a 47.91+3.71 а 44.55 + 2.78 Ь 

60 33.91 + 6.94 с 41.15 + 3.60 abc 44.60 + 1.23 Ь 

120 41.17 + 2.76 ab 39.88 + 8.66 bc 43.12 +3.20 b 

[] [] Control 40.14 € 4.41 ab 41.92 x 9.92 ab 49.54 £4.95 а 
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are means + SD[] and those of the same organ at the same developmental stage within the same column followed by different letters show significant differencé] Р 


« 0.05[] LSD test[]. The same below. 
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Table2 ZR content (pmol/g) in leaves and roots at two developmental stages of Xieyou 63 under N. lugens infestation 


000 00 D Uni ut 


О0О ШШ D О Infestation duratiod]] dO 








Developmental stage Rice organ №. lugens density] nymphs/plant[] 3 6 9 
O0 O0 О Heading stage [] Root 15 23.52 +2.45 b 28.70 +2.93 a 41.30+2.44 a 
30 20.56+1.15 c 25.65 + 3.68 bc 28.06 + 6.62 b 
60 29.23+1.62а 24.77+3.58 с 23.26+2.61с 
120 18.44+0.72 d 27.21 + 3.86 abc 24.14 + 0.66 c 
[] [] Control 28.37 + 2.58 а 29.55 + 1.58 а 31.82+ 2.83 а 
[] Leaf 15 40.97 x2.79a 45.93 + 5.44 а 41.07 + 6.08 а 
30 38.99 + 3.43 ab 45.29 + 0.98 а 40.91+ 2.16 а 
60 39.99 + 3.98 а 45.51+2.81 а 42.78 + 1.92 а 
120 35.99 + 2.21 bc 43.98x2.45a 42.34x3.18a 
[] [] Control 35.18+ 1.81 c 47.30x6.00a 39.22x3.08 a 
O0 Ú О Filling stage [] Root 15 52.99 + 8.62 а 51.46 +6.29 а 52.31+3.18 a 
30 50.28 + 5.81 a 50.78 + 6.29 а 46.62 + 4.31 ab 
60 50.15 + 2.87 а 52.44+4.61 а 42.07 +7.76Ь 
120 47.72+ 9.62 а 45.11 + 4.88 а 40.23 +5.74 b 
[] [] Control 53.19 +5.34 a 47.04 + 8.27 a 46.27 + 9.80 ab 
[] Leaf 15 57.62x4.07a 53.95 £9.97 c 53.43 £4.42 с 
30 57.67 x 7.64 a 71.01 £7.55 a 64.43 x 10.39 b 
60 58.49 + 13.98 a 68.71 + 4.00 ab 63.10 +3.00 b 
120 55.05+6.10 a 64.39+3.41 b 78.02+7.49 a 
[] [] Control 59.48 + 5.29 а 50.55 + 7.37 с 59.23 + 6.43 bc 
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ЖЗ ARIER A ERARA EEREN ZR & 3X 368 26 
Table З Percentages (96) of increase ( + ) or decrease ( — ) of ZR contents following №. lugens infestation 


at different developmental stages of two rice varieties 


ZR [I 0000 0 0 Percentages of increase or decrease of ZR] %0 











0000 oo lama qaa 00000000 Dhteaion 0 0 D 0 D D 00 Dinfestation 
Rice varieties Rice organ T siye dant] duratior[] d[] at rice heading stage шабо] d[] at rice filling stage 
3 6 9 3 6 9 

00 20 П Root 15 - 14.48 ° - 18.40“ – 20.41* = 11.59 + 18.03 0.00 

Zhen дао 2 30 - 20.45* -22.28* -27.59* - 20.83 * 11.81 -3.59 

60 – 25.08 * = 51.69 ° – 33.94* = 11.41 + 6.02 - 9.06 

120 – 20.59* —51.33* -37.86* – 30.46" -6.52 -4.34 

[] Leaf 15 – 39.58" -26.11* -27.18* UII -18.46* – 10.75* 

30 – 29.49" – 27.06 ° -22.14* * 10.91 * 14.28 - 10.07" 

60 -27.36* - 20.36 -22.66* — 15.52" -1.83 -9.99* 

120 -7.46* - 19.71 -16.32* * 2.56 - 4.86 -12.95* 

00 63 [] Root 15 -17.09* - 2.87 = 4.96 - 0.37 * 9.39 * 13.03 

Xie you 63 30 -27.52* -13.19* -]1.81* -5.47 +7.95 +0.75 

60 +3.03 -16.17* - 26.90* -5.71 + 11.47 -9.07 

120 -35.00* -7.91 -24.13* - 10.28 -4.10 - 13.05 

[] Leaf 15 *16.45* - 2.89 +4.71 - 3.12 +6.72 -9.79 

30 + 10.83* -4.24 +4.30 -3.04 *40.47* + 8,77 

60 *13.67* -3.78 +9.07 -1.66 +35.92* +6.53 

120 +2.30 -7.01 +7.95 -7.44 +27.37* +31.72* 


"«'"nüaaggngnnmaggggguggggggagggaaagannannnnanugononuag 100 20000000000 


000000000 10 20000000“ 


* " shows that there are significant differences between the data of the same organ at the same developmental 


stage within the same column and the control. Perecntages in table 3 were calculated based on the data in table 1 and table 2. The significance was directly adopted 


from table 1 and table 2 because the denominator of percentage calculation is same for the same variety and organ. 
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